Abstract. Introducing a product line approach in an organization requires a systematic scoping phase to decide what products and features should be included. Product line scoping is a non-trivial activity and traditionally consumes a lot of time and resources. This issue highlights the need to complement traditional scoping activities with semi-automatic approaches that allow to initially estimate the potential for reuse with small efforts. In this paper we present an evaluation of a tool-supported approach that enables the semi-automatic analysis of existing products in order to calculate their similarity. This approach is tailored to be used within the configuration-based systems domain, where we have used it to identify similarity within two types of industrial standard software products. The results of this evaluation highlight that our approach provides accurate results and leads to time savings compared to manual similarity analysis.
Introduction
Adopting a product line (PL) approach supports companies to foster systematic reuse [1] , [2] . However, the transition from single-system development to a PL approach is often non-trivial and costly [3] . PL scoping is an important activity in existing PL engineering processes [2] . Within PL scoping, companies investigate which existing products are potential candidates for a PL. Therefore, they have to identify the commonality that potential members of the PL share and their variations [4], [5] . Most existing scoping approaches require large upfront investments [6], [7] . Scoping highly depends on the development practices within the organizations, the architecture of the system, and the business domain. In [8] about 16 different scoping approaches and industrial applications have been identified. However, only 6 industrial case studies for these approaches exist. Those approaches aim to deliver a full PL scope while our goal is to deliver a first estimation if further scoping investments are justified. According to our experience, small and medium sized companies (SME) would require more lightweight, automated and therefore time and cost-effective approaches for initially estimating the reuse potential within their existing products. This is also highlighted by current research in the agile software engineering domain [7] , [9] , [10] that emphasis the need for more lightweight approaches. However, agile approaches such as the scoping game [7] require the participation of various stakeholders which could also limit its applicability. Within our research we aim at addressing the bespoke issue by investigating semi-automatic similarity analysis to support PL scoping for configuration-based standard software products.
In this context we presented a first solution [11] , which allows to semiautomatically identify key information on the reuse potential of existing standard software product configurations. Such configurations represent large software products such as Enterprise Resource Planning (ERP) systems. These kind of products aim to support a wide range of possible business activities in different industry domains. Therefore, standard software products are by their nature highly flexible and configurable software systems. However, the configuration of standard software products is a time consuming non-trivial task, similar to coding in traditional software development. The goal of our work is to provide a semi-automatic approach to estimate the variability within product configurations. We are aware of the fact that traditional scoping approaches [4] , [12] include important activities such as domain assessment and risk analysis and consider product plans or organizational issues. Our automated approach is not meant to replace traditional scoping but to complement it with an initial similarity calculation that could trigger additional scoping measures.
We have conducted two industrial case studies in order to validate our approach. Within the first case study we have applied our approach to ERP system customizations for 5 different customers from different industry branches. The second case study has included more than 50 different business intelligence systems. Both case studies aimed at investigating whether the similarity calculation provides correct results and indicates the start of a product line for the products under comparison. In the first case study we have compared the calculated similarity values to a manual estimation performed by domain experts. Furthermore, we have evaluated the efficiency of our approach in terms of time savings by comparing the manual estimation to the tool-supported calculation. The second case study focused on the scalability of our approach on large sets of products and the extensibility to handle less standardized configurations. We also have evaluated the integration of domain knowledge by using synonym definitions to identify semantically equivalent settings.
The results of the case studies suggest that our approach is capable of semiautomatically calculating the similarity between existing standard software product configurations and thus supports a key scoping activity which is the analysis of existing systems. Domain experts clearly indicated that they would benefit from our toolsupported approach compared to manual methods to investigate the reuse potential within a software product portfolio. Apart from time-savings, our approach provides objective results on the similarity between the different products. This helps to prevent misjudgments and discussions between engineers, which are not based on facts but potentially false opinions. This paper is structured as follows: In Section 2 we present our tool-supported approach that allows semi-automatic product line scoping. Section 3 and 4 present the conducted case studies and the identified results. Section 5 discusses related work and Section 6 concludes the paper with lessons learned and an outlook on future work.
